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|. AKTYaJIHOCT Ha pa3padoTBaHHs B JHCEPTALMOHHHA TPy Npod/eM B HAYYHO H HAYYHO-
HpHJI0KHO oTHOIeHNe. CTeneH H HHBA HA AKTYaJIHOCTTA HA Npo0/ieMa H KOHKPeTHHTE 3a/1a4H,

pa3paboTeHH B IHCEPTALHATA

AKTYyaJHOCTTA HA JUCEPTALlMOHHUS TPY/1 C€ ONPEENS OT HApacTBAILUs HAY4Ye€H U WH/YCTPHAJICH
HHTEpPEC KbM MHKpPO- M HAHOBIAKHECTHTE MaTepHalid U HEeoOXOJMMOCTTa OT paszpaboTBaHe Ha
TEXHOJIOTMYHH TPOIECH C BUCOKA CTENEH Ha BB3NMPOHU3BOJAUMOCT, YIPABIAEMOCT U alallTUBHOCT
CIIPAMO  KOHKPETHH  (YHKIMOHAQJIHM  M3UCKBaHMA. B TO3M  KOHTEKCT MPONECHT Ha
eJICKTPOOBJIAKHSIBAHE CE YTBBPIK/IaBa KATO MEPCIEKTUBHA TEXHOJIOTHS 3a OJTy4aBaHe Ha yaTpapuHu
BJIAKHECTH CTPYKTYPH C TPUIIOKECHHUE BbB (DUITPAIHOHHH CHCTEMH, OHOMEIUIIMHCKH MaTepHAIIH,
CIIEKTPOTEXHUKA, EHePrUHHN CHCTEMH M (DYHKIIMOHAIHU MOKPUTHSL.

HayyHara u Hay4YyHO-TIpUJIOXKHATA 3HAYMMOCT Ha pa3rIekIaHusi MpoOieM ce olpeneis OT
CJIOKHHSL MHOTO(AKTOPEH XapaKTep Ha mpolieca eJeKTPOOBIaKHsABaHe, TPU KOUTO GopMUpaHETO U
MOp(OJIOTHATa Ha BJIaKHATa 3aBHCAT OT B3aUMOJACHCTBHETO MEXKAY €IEKTPOCTATUYHUTE CH.IH,
PEUIIOIHYHATE CBOUCTBA HA Pa3TBOPA, [IOBBPXHOCTHOTO HAIIPEKCHHUE, FCOMETpUsiTa Ha CHCIeMata u
yCJI0BUSITA Ha OKOJIHaTa cpejia. OcoOeHo BaKHO 3HAYCHHE HMa CTAaOMIIHOCTTA Ha Ipolleca, CBbp3aHa
¢ (hopmupaHeTo Ha KoHyca Ha Telabp M PasBUTHETO HA CTPYATA, KOUTO ONPEIEIAT KA4YeCTBOTO U
BBL3IIPOU3BOAUMOCTTA HA NOJIYUYEHUTE CTPYKTYPH.

OT MHXKEeHepHa IJe/lHa TOYKa MpPOLIEChT Ce XapakTepu3hpa ¢ BHUCOKA UYYBCTBUTEIHOCT KbM
TEXHOJIOTHYHHUTE [apaMeTpU, KOETO Hajlara U3I0J3BAHETO HAa CHUCTEMATUYHHU [10/IXO/IM 34 aHaJIU3,
MOJICJIMPAHE H ONITUMU3AIIMS C 11e]1 OCUTYPsIBaHE Ha YCTOMUYMBH PaOOTHH PEXKUMHU MU KOHTPOJIUPYEMH
CBOMCTBA Ha BJIAKHATA.

AKTyalHOCTTa Ha JIMCEPTAMOHHHUS TPY/I CE€ 3aCHJIBA U OT Bb3MOKHOCTHTE 32 KOMOMHHUpAHE Ha
CJIEKTPOOBIIAKHABAHETO € JOIBJIHUTEIHA TEXHOJOTHYHU MPOIECH, BKIOUMTETHO 00padoTKa CbhC
CTY/ICHA TEXHOJIOTHYHA IUla3Ma U M3I0/I3BaHE HA MOPECTH W TEKCTHJIHM KOJIEeKTOpH. IlocTaBeHnTe
3@/1a4M Cca aKTyaJIHU, JIOTHYECKH MOCIEA0BATEIHH U ChOTBETCTBAT HA ChbBPEMEHHUTE TEHIACHIIHH B
Pa3BUTHETO H MPHJIOKEHUETO HA IIPOLIECUTE 3a €JIEKTPOOBIIAKHSIBAHE.

2. CreneH Ha NO3HABaHEe CHLCTOSIHMETO HA Npod/jeMa M TBOPYECKA HHTEPHpETALHS Ha
JUTepaTy PHHUS MaTepHa

JlucepTanuoHHUAT TPYI MOKa3Ba MHOIO qo0pa crTemeH Ha TMO3HABAaHE HA CBHBPEMEHHOTO
CBhCTOSIHHE Ha pasriiekJaHus HaydeH npodseM. JIOKTOpaHTHT € U3BBPIIN/I CHCTEMATH3IUPAH aHaTH3
Ha JIMTEPATYPHUTE H3TOUYHHIIA., CBBP3aHH C q)HSI/I‘{HI/ITC OCHOBH Ha Impolieca eJICKTPOOBIAKHIBAHE.
RIUIHUCTO Ha TEXHOMOTHYHUTE NapaMeTpy W ChINECTBYBAUIUTE TIQJIXOMH 32 MOIeTUpaHe u
ontumusauus. JlureparypHusaT o030p He ce orpaHH4aBa caMoO [0 HPEACTaBIHE HA H3BECTHH
pe3y/iTartd, a BKIKOYBA aHaiu3 U 0000IIeHHE Ha CHUIECTBYBAIMTE M3CJIE/BAHHS, KOCTO M0KA3Ba
VMEHHME 3a TBOpYECKA HMHTEpIpETAllMs Ha JIMTepaTypHHUsl Marepuans u Jo0po MO3HABaHE Ha
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pasricxkgaHaTa HaydHa o6nact. ToBa Mu JaBa OCHOBAaHHUEC da CUUTaM, Y€ JOKTOPAHTHT IPUTCIKAaBaA
HCOGXOI[I/IMaTa TCOpPCTUYIHA IMOATOTOBKA U ,Z[O6p0 MMO3HAaBaHC Ha CBBPEMCHHUTC TCHACHLUHU H
Hp06HeMI/I B o0JIacTTa Ha CJICKTPOOBJIIAKHABAHCTO.

3. ChoTBeTCTBHE HAa M30paHATAa METOAMKA HA M3CJIeABaHE W MOCTABEHATA WeJ W 3aJa4d Ha
AUCEPTAIMOHHMS TPY/ € IOCTUTHATUTE NPUHOCH

W36panata MeTOJMKAa Ha H3CJIEIBAaHE CHOTBETCTBA HAa IOCTAaBEHHTE eI M 3a/Ja4d Ha
IUCepTAlMOHHUA TPYd M € TMOJAXOAsIla 3a pellaBaHe Ha pas3riexaaHara mnpodiieMaTHka.
W3n013BaHuAT KOMIUIEKCEH MOAXOJ, BKIIIOUBAI] €KCHEPUMEHTATHH H3CIIEJBAHUS, IUIAaHUPAHE Ha
excriepuMmenTu (DoE), cratuctuuecka o6paboTka Ha pe3yiaTaTHUTe, MaTEMaTHUYECKO MOJIEIUpaHe U
aHaJlu3 Ha Mpolieca, O3BOJIsIBa HAICKAHO U3CIeBaHe Ha BIMSHUETO HA OCHOBHUTE TEXHOJIOTUYHU
napaMeTpy BBpPXY Ipolieca eleKTpooBiakHsBaHe. [Ipumaranero Ha Ta3u MeETOAMKA Ch3J/laBa
He0OXOJUMUTE MPEANOCTABKY 33 IOCTUTaHe Ha TOCTaBeHaTa 1IeJl ¥ € JJOBEJO 10 popMyIupaHeTo Ha
HAYYHO-TIPUJIOKHUTE U MPUIIOKHUTE IPUHOCU B AUCEPTALIMOHHUS TPY.

4. HayyHy u/WjId HAYYHO NPHJIOKHHM MPUHOCH HA TUCEPTAIMOHHUSA TPYA:

JlucepTaliMOHHUAT TPY/ € C U3pa3eH HHKCHEPHO-TIPHIIOKEH XapaKTep, MOpau KOETO OCHOBHUTE
MIPUHOCH Ca HAYYHO-TIPUJIOKHU U MPUIIOKHH, HACOUEHU KBbM aHAJIU3, ONTUMHU3AIMUS U TPAKTHIECKO
peayin3rpaHe Ha TEXHOJIOTMYHU IIPOLECH U arapaTy 3a €J1eKTPOOBIIAKHIBAHE.

I. Hay4yHO-npHJI0KHU NIPUHOCH

Hay‘IHO-HpI/IJ'IO)KHI/ITC IIPUHOCHU Ha AJUCCPTAIIMOHHHA TpPYA Ca CBBP3aHU C pasmiupsBaHC U
CUCTCMATHU3UPAHC HA 3HAHUATA 3a TCXHOJIOTHYHUA IPOUCC Ha CJICKTPOOBIAKHABAHE U C ITPUJIAraHECTO
MM 3a p€luIiaBaHC Ha KOHKPCTHH MHXXCHCPHU 3a1avu.

1. PazpaGorena u ampoOupaHa € METOJOJIOTHS 3a M3CIEeIBaHE W aHalIM3 Ha Ipoleca
€JIEKTPOOBJIaKHsABaHe, Oa3MpaHa Ha IUIAHUPAHE Ha EKCIIEPUMEHTH, CTATUCTHUYECKU aHalu3 U
MOJIJIUpaHe, I103BOJIABAIA OLEHKA Ha BIMSHUETO HAa TEXHOJOIMYHMTE IapaMeTpU BbPXY
MopoorusaTa Ha NOJy4YEHUTE BIIaKHA.

2. HpCHHO)KCH " U3CJICABAaH € MoJaxX0/[J 3a KOM6I/IHI/IpaH€ Ha mnponeca Ha CJICKTPOOBIAKHABAHE CHC
CTYJCHA TCXHOJIOT'MYHA IJIa3Ma ITpr aTMOC(i)CpHO HaJIsIraHE, KaTO JOIIBbJIHUTCIICH TCXHOJIOTNYCH CTaIll
3a MOBBPXHOCTHA aKTHBalMA Ha IMOPCCTHA BJIAKHCCT KOJICKTOP U HO)IO6p${BaHe Ha yCJIOBHUATA 34
OTJIaraHC Ha BJIAKHECTATa CTPYKTYpa.

3. YcTaHOBEHO € BIIMSHUETO Ha reomMeTpusiaTa 1 KOH(I)I/IpraLII/IHTa Ha NOPECTHUTC BJIAKHCCTHU
KOJICKTOPH BLPXY PpasnpeaAcIiCHUCTO Ha CICKTPHUYCCKOTO II0JIC U MOp(l)OJ'IOFI/ISITa Ha IOJYYCHUTC
BJIaKHA, KOCTO II03BOJIsIBA JHUPCKTHO (l)OpMI/IpaHC Ha Q)YHKHI/IOHB.J'IHI/I BJIAKHECTHU CJIOCBC B CJHA
TEXHOJIOTUYHA OIlCparus.

4. Pa3paboTeHH ca CTaTHUCTUYECKHM PETPECMOHHU MOJIENM 3a MPOTHO3MpaHE Ha Ipolieca Ha
OTJIaraHe INpHU €JIEKTPOOBJIAKHSABAHE, ONMCBAILM 3aBUCUMOCTTA MEXKIY BXOJHHUTE TEXHOJIOIMYHHU
¢daktopu, Karo npuioxkeHo HampexxeHue Ues M pascTosiHMe wuriia—kosnekrop H u usxoanure
napaMeTp Ha IOJIydeHaTa BJIAKHECTa CTPYKTYpa — Mmat U IJIOML Smat. [lonydyeHuTe 3aBUCUMOCTH
OCUTYpsIBaT aHAJIMTUYHA OCHOBA IIPU M300pa Ha pabOTHU PEKUMH Ha EIEKTPOOBIIAKHIBAHE, KAKTO U
3a MocCJIeBallla ONTUMM3AIM Ha TEXHOJIOTMYHHUS IPOLIEC.

I1. [IpuoskHu NpuHOCH

[TpuioxHUTE MIPUHOCH HA AUCEPTALMOHHHS TPYJ Ca HACOYEHU KbM Ch3JlaBaHE HA MPAKTHUECKH
H3I0J3BACMHU TEXHOJOTUYHU PCHICHUA 1 MHCTPYMCHTHU 3a HHXKCHCpHATA IIpaKTUKa.

1. Pa3zpaboTeH € codTyepeH MHCTPYMEHT 3a aHaJIM3 W ONTUMH3ALMS Ha TIpoleca Ha
eNICKTPOOBJIAKHSIBaHe, MOJIOMaran] u30opa Ha paO0OTHH pEKXUMH 4Ype3 H3IOJN3BaHE Ha
eKCIIEPUMEHTAIHYU JAaHHU U MOJICIIH.
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2. Pazpaboren e moaxon 3a CTpyKTypupaHe U 0OpabOTKa Ha EKCIEepPHUMEHTAIHH JaHHH,
Imoaxogsiiia 3a MHOI‘O(I)aKTopeH AHAJIN3, MOJACTIMPAHC U UHTCIpalivs C OITUMU3AlITUOHHHA aJITOPUTMHU.

3. Pa3paboreH e moaxox 3a MoOJydyaBaHE Ha HEThKaHa HAHOBIAKHECTAa CTPYKTypa dpe3
€JIEKTPOOBJIAaKHABAHE Ha JBYKOMIIOHEHTEH mojuMmepeH pa3tBop PVA/amoe Bepa, mpu KoHTO €
YCTaHOBEHA BB3MOXHOCT 3a YIPAaBJIEHUE Ha MAapaMETPUTE Ha CTPYKTypaTa upe3 peryjupaHe Ha
BXOJIHUTE (paKTOpHU: MPUIIOKEHOTO HarpexeHne Ues U eeKTpruyeckaTa MpoBOJUMOCT Ha pa3TBOpa.

4. Pa3zpaboTeHH ca MPakTUYECKH HACOKHU 3a U300p Ha pabOTHU PEXUMHU P €JIEKTPOOBIAKHIBAHE
Ha PVA (10%) BBpXy IJIOCHK KOJEKTOpP, Oa3MpaHH HAa PErPECHOHHH 3aBHCHMOCTH MEXIy Macara
Mmat ¥ IUIOLITa Smat Ha MpOM3BeAEHATa yiaTpaduHa BIakHeCTa CTPYKTYpa, Karo (YHKLUH Ha
IIPUIOKEHOTO HarnpexxeHne Ues U pPa3CTOSHUETO MEXIY €JIEKTpOUTE uria-kosnekrop H, Banuaxu B
paMKHTEe Ha U3CIIeIBaHUTE 00IaCTH HA N3MEHEHHE Ha [TapaMeTpuTe.

5. IlpemnoxeHun ca TEXHOJOTMYHM pEUIEHMsS 3a YCHbBBPUIEHCTBAHE HA Ipoleca Ha
€JIEKTPOOBJIAKHSABAaHE, BKJIIOUBAIIM M3I0JI3BaHE HA Pa3iMYHU KOH(QUIypallMyd Ha KOJEKTOpU (BKJI.
MOPECTU BIAKHECTH KOJIEKTOPH ), MHTETPUPAHE Ha CTyJ/IeHa TEXHOJIOTUYHA TUIa3Ma MPU aTMOC(HEPHO
HaJIAraHe ¥ KOHUEMNIMA 32 KOHTPOJ U aBTOMAaTH3allMs Ha [Ipolieca Ha eJIEKTPOOBIIaKHABAHE.

5. Ilpenenka Ha NyOJIMKANMUTE 110 AUCEPTALMOHHMSA TPYI

[IpencraBenuTe myOIMKALUKU TO JUCEPTAI[MOHHUS TPYJA Ca MPSKO CBBP3aHHM C TeMaTHKaTra Ha
M3CIIEJIBAHETO M OTPa3siBaT OCHOBHUTE PE3YyJTaTH M TOCTUTHATUTE MPUHOCH B JUCEPTALMITA.
[IpencraBenu ca o610 Tpu myonukanuu 3a nepuoaa 20242025 r., unaexcupanu B8 SCOPUS, kato
enHa oT Tix e mHaekcupana u B Web of Science. Exna ot myOimkamunre € caMoCTOSITENHA, a
OCTaHaJINTE ca B ChbaBTOPCTBO. [IyOnukannoHHaTa ak THBHOCT MOKe J1a Ob/1€ OLIeHEHA MOJI0KHUTEITHO,
T KaTO PE3yJTaTUTE OT JUCEPTAIMOHHHUS TPyJ ca MOJMYYWIM HayyHa NyOJUYHOCT U ca
MpeJicTaBeHu Tpen HayyHata oOmHocT. Cliesl U3BBbpIIEHA CIpaBKa B CbOTBETHUTE HAYYHH 0azu
JTAaHHY € YCTAaHOBEHO M HAJIM4KMeE Ha 2 (JIBE) IUTUPAHUS, KOSTO MOXKE Ja CE pas3riieka KaTo HHIUKATOP
3a HHTEpeC KbM MyOIMKyBaHUTE PE3yJITATH U TAXHATA HAyuyHA 3HAYHUMOCT.

6. MHeHus1, IPeNOPBKYU U 0es1e:KKH

Hsimam chlliecTBEHH KPUTUYHH OCJICKKU KbM JUCEpTAllMOHHMS Tpy. KaTo mpenopbka Moxe j1a
ce MocoYr B OBJEIIN M3CIEABAHUS Ja C€ pa3lIMpu eKCIepUMEHTanHaTa 0a3za 4pe3 BKIIOYBAHE Ha
JOMBIHUTETTHHU MOJIMMEPHH CUCTEMH U MT0-33/1bJI00UEH aHalIN3 Ha Bb3MOXXHOCTUTE 32 HHAYCTPUATTHO
MIPUJIOKEHNE U Marabupane Ha pa3pabOTEHUTE PEIICHHUS.

7. 3akia0ueHue

Crnen 3amo3HaBaHe C MPEACTABEHUS UCEPTAIMOHEH TPYJl, HAYYHO-TIPUJIOKHATA 3HAYUMOCT Ha
IIOCTUTHATUTE PE3YJTATH U ChIBPXKALIUTE CE B HETO HAYUHO-NIPUJIOKHU M IPUII0KHHU NPUHOCH
CUMTaM, Y€ JTUCEPTAIMOHHUAT TPyJ OTroBaps Ha HM3MCKBAaHMATA Ha 3aKOHA 3a Pa3BUTHETO Ha
aKaJieMH4Hus cheTaB B PemyOnuka bwarapus u [IpaBuiHuKa 3a ycloBUsATa U pelia 3a Ipugo0uBaHe
Ha HayyHu cteneHu B TexHuuecku yHuBepcuteT — Codwusa. JlaBam mooxuTenHa OIEHKA Ha
JUCEepPTAllMOHHUS TPYJ M Ipeajaram Ha yBaxkaemMoTro Hay4Ho »Xypu Ja NpHUCHAM Ha Mar. UHXK.
Momuna Jumutpos LllonoB oOpa3oBarenHara u HaydyHa CTENEH ,,JIOKTOP® MO MPOPECHOHAITHO
HampaBieHue 5.2 , ENeKTpOTeXHHKa, €JIEeKTPOHMKA M aBTOMATHKA, Hay4yHa CIELHAIHOCT
»»EJEKTPOTEXHOJIOTUH .

CrnuseH, HIleH HA KYPUTO: «.vvvvennneennnnen.

Jata: 14.05.2026 r. /nou. n-p k. EBrenns Bacunesa-Inuesal/
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OPINION

on a dissertation for the award of the educational and scientific degree "Doctor (PhD)"
in professional field 5.2 Electrical engincering, electronics and automation,
scientific specialty "Electrical Technologies"

Author of the dissertation: M. Sc¢. Eng. Momchil Dimitrov Shopov

Title of the dissertation: "TECHNOLOGICAL PROCESSES AND
APPARATUS FOR ELECTROSPINNING"

Scientific supervisors: Prof. Eng. Dilyana Gospodinova, PhD

Assoc. Prof. Eng. Kostadin Milanov, PhD
Prepared the opinion: Assoc. Prof. Eng. Evgeniya Vasileva-Ilieva, PhD,
Department of Electrical Engineering, Automation and Information Technologies.
Faculty of Engineering and Pedagogy — Sliven, Technical University — Sofia

1. Relevance of the problem developed in the dissertation work in scientific and scientific-
applied terms. Degree and levels of relevance of the problem and specific tasks developed in the
dissertation

The relevance of the dissertation work is determined by the growing scientific and industrial
interest in micro- and nanofibrous materials and the need to develop technological processes with a
high degree of reproducibility, controllability and adaptability to specific functional requirements. In
this context. the electrospinning process is established as a promising technology for obtaining
ultrafine fibrous structures with applications in filtration systems. biomedical materials. electrical
engineering. energy systems and functional coatings.

The scientific and applied significance of the problem under consideration is determined by the
complex multifactorial nature of the electrospinning process, in which the formation and morphology
of the fibers depend on the interaction between electrostatic forces, rheological properties of the
solution. surface tension, system geometry and environmental conditions. Of particular importance
is the stability of the process, associated with the formation of the Taylor cone and the development
of the jet, which determine the quality and reproducibility of the resulting structures.

From an engineering point of view, the process is characterized by high sensitivity to technological
parameters. which necessitates the use of systematic approaches for analysis, modeling and
optimization in order to ensure stable operating modes and controllable fiber properties.

The relevance of the dissertation work is also enhanced by the possibilities for combining
clectrospinning with additional technological processes, including cold technological plasma
treatment and the use of porous and textile collectors. The tasks set are relevant, logically consistent
and correspond to modern trends in the development and application of electrospinning processes.

2. Degree of knowledge of the state of the problem and creative interpretation of the literature

The dissertation demonstrates a very good level of knowledge of the current state of the scientific
problem under con51deratlon The doctoral candldate has conducted a systematlc analysrs of the

technologlcal parameters and ex1st1ng approaches to modehng and optlmlzatlon. The llterature review
is not limited to presenting known results, but includes an analysis and summary of existing research.
which demonstrates the ability to creatively interpret the literary material and good knowledge of the
scientific field under consideration. This gives me reason to believe that the doctoral candidate has
the necessary theoretical training and good knowledge of contemporary trends and problems in the
field of electrospinning.
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3. Compliance of the chosen research methodology and the set goal and objectives of the
dissertation with the achieved contributions

The chosen research methodology corresponds to the set goals and objectives of the dissertation
work and is suitable for solving the problem under consideration. The complex approach used,
including experimental studies, design of experiments (DoE), statistical processing of the results,
mathematical modeling and process analysis, allows for a reliable study of the influence of the main
technological parameters on the electrospinning process . The application of this methodology creates
the necessary prerequisites for achieving the set goal and has led to the formulation of the scientific
and applied and applied contributions in the dissertation work.

4. Scientific and/or applied scientific contributions of the dissertation

The dissertation work is of a pronounced engineering-applied nature, therefore the main
contributions are scientific-applied and applied, aimed at analysis, optimization and practical
implementation of technological processes and apparatus for electrospinning.

I. Scientific and applied contributions

The scientific and applied contributions of the dissertation work are related to expanding and
systematizing knowledge about the technological process of electrospinning and its application to
solving specific engineering problems.

1. A methodology for research and analysis of the electrospinning process has been developed and
tested, based on experimental design, statistical analysis and modeling, allowing for the assessment
of the influence of technological parameters on the morphology of the resulting fibers.

2. An approach has been proposed and investigated for combining the electrospinning process with
cold technological plasma at atmospheric pressure, as an additional technological stage for surface
activation of the porous fibrous collector and improving the conditions for deposition of the fibrous
structure.

3. The influence of the geometry and configuration of the porous fiber collectors on the distribution
of the electric field and the morphology of the resulting fibers has been established, which allows for
direct formation of functional fiber layers in a single technological operation.

4. Statistical regression models have been developed to predict the deposition process in
electrospinning, describing the dependence between the input technological factors, such as applied
voltage Ues and needle-collector distance H and the output parameters of the resulting fibrous
structure - mmatand area Smat . The obtained dependences provide an analytical basis for the selection
of electrospinning operating modes, as well as for subsequent optimization of the technological
process.

I1. Applied contributions

The applied contributions of the dissertation work are aimed at creating practically usable
technological solutions and tools for engineering practice.

1. A software tool has been developed for analysis and optimization of the electrospinning process,
supporting the selection of operating modes by using experimental data and models.

2. An approach for structuring and processing experimental data has been developed, suitable for
multifactor analysis, modeling and integration with optimization algorithms.

3. An approach has been developed to obtain a nonwoven nanofibrous structure by electrospinning
a two-component polymer solution PVA/aloe vera, in which the possibility of controlling the
parameters of the structure by adjusting the input factors has been established: the applied voltage U
esand the electrical conductivity of the solution.

4. Practical guidelines for selecting operating modes for electrospinning PVA (10%) on a flat
collector have been developed, based on regression relationships between the mass mmat and the area
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Smat Of the produced ultrafine fibrous structure, as functions of the applied voltage Uesand the distance
between the needle-collector electrodes H, valid within the studied ranges of parameter variation.

5. Technological solutions for improving the electrospinning process are proposed, including the
use of different collector configurations (including porous fiber collectors), integration of cold
technological plasma at atmospheric pressure, and a concept for control and automation of the
electrospinning process.

5. Assessment of dissertation publications

The presented publications on the dissertation are directly related to the topic of the research and
reflect the main results and contributions achieved in the dissertation. A total of three publications
for the period 20242025 are presented, indexed in SCOPUS, one of which is also indexed in Web
of Science. One of the publications is independent, and the rest are co-authored. The publication
activity can be assessed positively, since the results of the dissertation have received scientific
publicity and have been presented to the scientific community. After a check in the relevant scientific
databases, the presence of 2 (two) citations was also established , which can be considered as an
indicator of interest in the published results and their scientific significance.

6. Opinions, recommendations and remarks

| have no significant critical remarks on the dissertation work. As a recommendation, it can be
indicated in future research to expand the experimental base by including additional polymer systems
and a more in-depth analysis of the possibilities for industrial application and scaling of the developed
solutions.

7. Conclusion with a clear positive or negative evaluation of the dissertation

After reviewing the presented dissertation, the scientific and applied significance of the achieved
results and the scientific and applied and applied contributions contained therein, | believe that the
dissertation meets the requirements of the Act on the Development of the Academic Staff in the
Republic of Bulgaria and the Regulations on the Conditions and Procedure for Acquiring Scientific
Degrees at the Technical University - Sofia. | give a positive assessment of the dissertation and
propose to the esteemed Scientific Jury to award M. Sc. Eng. Momchil Dimitrov Shopov the
educational and scientific degree "Doctor" in professional field 5.2 "Electrical Engineering,
Electronics and Automation”, scientific specialty "Electrical Technologies".

Sliven, Member of the jury: .....................
Date: 14.05.2026 /Assoc. Prof. Eng. Evgeniya Vasileva-llieva, PhD/
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